In this study, a derivative spectrophotometric method and one HPLC method were developed and validated for analysis of anti-diabetic drugs, repaglinide (RPG) and metformine hydrochloride (MTF) in tablets. The spectrophotometric methods were based on zero-crossing first-derivative and fourth-derivative spectrophotometric method for simultaneous analysis of RPG (308 nm) and MTF (267 nm), respectively. Linear relationship between the absorbance at λ max and the drug concentration was found to be in the ranges of 5.0 -50.0 µg·mL −1 for both RPG and MTF. The quantification limits for RPG and MTF were found to be 0.568 and 1.156 µg·mL −1 , respectively. The detection limits were 0.170 and 0.347 µg·mL −1 for RPG and MTF, respectively. The second method is a rapid stability-indicating isocratic HPLC method developed for the determination of RPG and MTF. A linear response was observed within the concentration range of 5.0 -50.0 µg·mL −1 for both RPG and MTF. The quantification limits for RPG and MTF were found to be 1.821 and 1.653 µg·mL −1 , respectively. The detection limits were 0.601 and 0.545 µg·mL −1 for RPG and MTF, respectively. The proposed methods were successfully applied to the tablet analysis with good accuracy and precision.
carbamoylmethyl benzoic acide derivative, stimulates insulin release by closing ATP-dependent potassium channels in the membrane of the beta cells as sulfonylureas. It has been seen that repaglinide is especially useful in the first stage of type II diabetes when used as monotherapy or combination with metformin. It is absorbed rapidly and has a short term appropriate effect on prandial glucose control [3] . A combination of 500 mg of metformin hydrochloride and 1 mg of repaglinide is available commercially and indicated for the treatment of type 2 diabetes mellitus.
Several analytical methods have been reported for the determination of metformin such as liquid chromatography-tandem mass spectrometry [4] , capillary electrophoresis [5] , gas chromatography [6] and HPLC [7] . Also, electrochemical [8] and HPLC [9] methods are available for the determination of repaglinide.
Even though simultaneous analysis of metformin with sulfonylureas such as glipizide and gliclazide, and also with RPG are carried out by using liquid chromatography [10] [11] [12] , only one second derivative spectrophotometric method was encountered for simultaneous analysis of RPG and MTF in literature survey [13] . Therefore, a sensitive derivative spectrophotometric method was Figure 1 . Chemical structures of (b) repaglinide and (a) metformin hydrochloride. developed and validated for simultaneous determination of RPG and metformin hydrochloride MTF in original fixed dose combination tablet preparations using a zero-crossing first-derivative for RPG and fourth-derivative for MTF accurately.
The derivative UV-spectrophotometric method is very simple and requires no reagent, pH-adjustment and extraction as compared to chromatographic technique, and can be used for routine analysis of RPG and MTF, simultaneously in fixed dose combination tablets in quality control laboratories.
In the second method, a simple, accurate, reproducible and rapid HPLC method with good resolution was developed and validated for determination of RPG and MTF in original tablets unaffected by interferences from the excipients without using an internal standard. The method proved is selective and useful for the investigation of the stability of RPG and MTF. 
Experimental

Reagents and Solutions
Apparatus
Spectrophotometric measurements were carried out using a Shimadzu UV-160
A spectrophotometer with 1-cm glass cells. The absorbance of the standard solutions of RPG and MTF were measured at wavelengths of 308 nm and 267 nm for repaglinide and metformin, respectively.
HPLC Method
Two diluted standards were prepared from the stock solutions of RPG (series A)
and MTF (series B), as follows: The absorbance of the standard solutions of RPG and MTF were measured at wavelength of 225 nm.
Assay Procedure for Tablets
For derivative spectrophotometric method, ten tablets were weighed and finely spectrophotometry based on a mathematical transformation of the zero-order curve into the derivative spectra can overcome that problem [14] [15] . The RPG and MTF and also their mixture were prepared with methanol. Because the best results were obtained with it. After the first-fourth order derivative spectra were investigated, the first order derivative spectrum was selected for RPG when compared by the zero-crossing point (ZCP). As it can be seen on Figure 3 , the wavelength 308 nm was selected for the determination of RPG (where the derivative response for MTF was zero). The fourth order derivative spectrum was selected for MTF when compared by ZCP. As it can be seen on Figure 3 , the wavelength 267 nm was selected for the determination of MTF (where the derivative response for RPG was zero). Characteristic wavelengths (ZCP) for RPG and MTF were verified by working with various concentrations of each drug. For these reasons the second derivative method was not suitable for simultaneous determination of RPG and MTF in our experiments although it was used for determination of them in the literature [13] .
HPLC Method
In order to separate RPG and MTF formed under given conditions, aqueous buffer-acetonitrile mixtures were used as the mobile phase. Satisfactory resolution American Journal of Analytical Chemistry 
Method Validation
Linearity range
In the derivative spectrophotometric method, the absorbances of the standard . Peak areas and concentrations were subjected to least square linear regression analysis for the calculation of the calibration equation and correlation coefficients (Table 1) .
LOD and LOQ
The limits of detection (LOD) and limits of quantitation (LOQ) were determined using the formula: LOD or LOQ = kSDa/b, where k = 3 for LOD and 
Precision
The inter-and intra-day precision studies were carried out by analysis of drugs for the same day and seven consecutive days (each n = 5). The RSD values for intra-day precision were 0.61% -0.92% and interday precision was 1.18% - 
Stability
The stability was tested at some storage conditions (room temperature in the dark for 48 h; autosampler conditions for 24 h and 4˚C for 1 week). As a result of stability studies the samples were stable when kept at room temperature in the dark for 48 h, in autosampler conditiıons 24 h and refrigerated at 4˚C for 1 week. 
Robustness
The robustness of the HPLC method was determined by changing the flowrate, column oven temperature, sample temperature and mobile phase pH. The flow-rate was changed from 0.9 to 1.1 mL min −1 . The column oven temperature was changed from 23˚C to 27˚C; the sample temperature was changed from 23˚C to 27˚C; and the mobile phase pH was changed from 2.8 to 3.2. RSD and recovery (%) results of study are given in Table 3 .
System suitability parameters of study are given in Table 4 . The good values for resolution, symmetry factor, plate count and tailing factor were obtained.
Applications of the methods
The proposed methods were applicated to determine of drugs in the pharmaceutical preparations. The results obtained are satisfactorily accurate and precise as indicated by the excellent % recovery and RSD values (Table 5 ). Experiments showed that there was no interference from the additions and excipients, e.g. lactose, glucose, fructose, magnesium stearate and starch.
Conclusions
The aim of this study was to develop simple, fast, validated and very economic methods for the simultaneous analysis of RPG and MTF in original fixed dose combination pharmaceutical preparations.
For the simultaneous analysis of RPG and MTF in fixed dose combination tablets, the first-derivative and fourth-derivative spectrophotometric methods Table 5 . Analysis of RPG and MTF simultaneously using derivative spectrophotometric and HPLC methods in tablets containing 1.0 mg RPG and 500.0 mg MTF, respectively (n = 5). 
